In assessment centres assessors are typically taught to note down behavioural observations. However, previous studies have shown that about 20% of assessor notes contain trait descriptors. Instead of regarding these descriptors as errors, this study examines their position in a personality descriptive taxonomy (i.e. the AB5C taxonomy, see Hofstee, De Raad, & Goldberg, 1992) and relates them to employment recommendations. To this end, assessor notes of 403 assessees (214 men, 189 women; mean age 33 years) were scrutinized for personality descriptors. Results show that assessors, as a group, use descriptors referring to all ve personality domains with a preference for positive Conscientiousness and Emotional Stability terms. The distribution of the Big Five categories diVers across assessors and particularly across assessment centre exercises. Finally, three of the Big Five factors, namely Extraversion, Conscientiousness, and Openness, are related to the nal employment recommendation.
One of the hallmarks of assessment centres (ACs) is their focus on behavioural observation. As prescribed in textbooks on AC practice (Thornton, 1992; WoodruVe, 1993) , assessors are taught that in the rst phase it is crucial to carefully observe candidates, withhold early interpretations, and record observations in behavioural terms. Only in the second phase should these behaviours be assigned to AC dimensions and evaluated. The focus on careful recording of assessee performances in behavioural terms serves at least three purposes. First, it helps assessors in rating the dimensions, as it is easier to rate a dimension, which yields plenty of behaviours. Second, assessors often rely on their behavioural notes to defend their rating in the integrative discussion with other assessors. Third, in the feedback session the behaviours may serve as illustrations of the participant's strengths and weaknesses.
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However, it has also been demonstrated that assessors do not only note down behavioural observations in the observation and recording phase. For example, Gaugler and Thornton (1989) reported that about 25% of the descriptions recorded by assessors were trait inferences and impressions rather than actual behaviours. Similarly, Lievens (2001) found that, although assessors were trained to record behaviours, 20% of their notes contained trait/personality descriptors. A limitation of these studies is that they were descriptive and that students served as assessors, leaving many important questions unanswered. Therefore, the present study sought to gain a deeper understanding of the nature of the personality descriptors, which assessors write down during the observation and recording phase of the AC process.
A rst unresolved issue is whether these personality descriptors cover the whole personality domain as de ned by the Five-Factor Model (FFM; Costa & McCrae, 1992) . Although AC practitioners often assume that ACs tap important personality domains, the research evidence has been mixed: some studies (Furnham, Crump, & Whelan, 1997; Scholz & Schuler, 1993) revealed moderate correlations between the overall AC rating and especially Conscientiousness and Extraversion. However, other studies (GoYn, Rothstein & Johnston, 1996) found no relationships. This study tries to shed light on the AC-personality relationship from a diVerent angle, namely by examining the content and the position of the personality descriptors recorded by assessors in a personality descriptive taxonomy.
Second, we do not yet know whether experienced assessors also note down trait inferences and personality descriptors in the observation and recording phase, and whether there are substantial diVerences among these assessors. A positive answer to both of these questions would mean that even experienced assessors persist in using trait terms to describe candidates and that each assessor seems to have developed his/her own language (i.e. the use of speci c trait terms) in candidate descriptions. If assessors have been well trained, the latter should not seem very likely. Related to this, it is still unknown whether the trait terms recorded diVer according to the AC exercises. Because the exercises are designed to elicit information from assessees on diVerent aspects of the target job, we expect that such diVerences will be likely.
A third and crucial unresolved question is whether these personality descriptors contain valid information. In other words, do the trait descriptors contribute to the nal employment recommendation? The answer to this question is of great practical importance. If the personality descriptors do not provide valid information, then assessors should be further discouraged from recording them. However, if the personality descriptors have predictive validity, the use of these personality descriptors should not be excluded and assessors should regard them as predictive information when formulating employment recommendations. We expect the latter to be true. Our expectation is grounded in the broader context of the resurgence of trait psychology in industrial and organizational psychology (De Fruyt & Mervielde, 1999a,b; Guion, 1998) . A number of meta-analytic surveys (Barrick & Mount, 1991; Barrick, Mount, & Judge, 1999; Hough, Eaton, Dunnette, Kamp, & McCloy, 1990; Salgado, 1997; Tett, Jackson, & Rothstein, 1991) have demonstrated the validity of personality traits as predictors of industrial and occupational outcome criteria, using the FFM of personality as a framework for sorting traits. Two of these ve higher order factors (Conscientiousness and Emotional Stability) proved to be general predictors of job performance, whereas the remaining FFM dimensions (Agreeableness, Extraversion, and Openness to Experience) turned out to be outcome and vocation-speci c predictors (Barrick et al., 1999) . Dunn, Mount, Barrick, and Ones (1995) further demonstrated that selection practitioners consider personality traits to be important constructs when evaluating the employability of hypothetical job applicants. Recently, Ones and Viswesvaran (1999) con rmed this for selection practitioners making suitability judgements for expatriates. Another group of studies (Caldwell & Burger, 1998; De Fruyt & Mervielde, 1999a) provided evidence that the labour market favours certain traits over others in job applicants. Therefore, we expect that trait descriptors recorded in ACs and especially those associated with Conscientiousness and Emotional Stability may systematically re ect diVerential employability, and hence aVect nal employment recommendations.
Van Dam (1998) examined a similar hypothesis in the context of employment interviews. She collected personality adjectives spontaneously written down by eight interviewers of 720 job applicants and investigated how these personality impressions were related to the actual employment decision. The AB5C-trait taxonomy (Hofstee, De Raad, & Goldberg, 1992) was used to classify the adjectives recorded. Trait adjectives were weighted according to their primary and secondary loadings on two of the Big Five factors, resulting in Big Five pro le scores. Van Dam found a relationship between pro le scores on Emotional Stability, Openness to Experience, and Conscientiousness, and the nal employment decision. A similar approach may be applied to the notes of assessors observing candidates in AC exercises.
Taken together, the objectives of the present study are threefold: (1) to describe the content of the personality descriptors recorded and locate their position in a personality descriptive taxonomy (i.e. AB5C); (2) to examine whether the positions of the personality descriptors in the personality descriptive taxonomy vary according to assessor and exercise; and (3) to investigate whether free personality descriptors in assessor notes have predictive validity for nal employment recommendations.
Method

Sample
In this study the written notes of 403 AC candidates (214 men, 189 women, mean age 33 years, SD = 7.25, range 21-54 years) were used. Candidates applied for a wide variety of jobs (e.g. sales, information technology, etc.). Most candidates (89%) had a degree in higher education. Because candidates typically participated in more than one simulation exercise, the written notes pertained to a total of 870 AC exercises.
The notes came from six experienced assessors (three men and three women, average experience = 4.1 years) of one consultancy agency. All assessors had received a comprehensive 3-day training in accordance with the Guidelines and Ethical Considerations for Assessment Centre Operations (Task Force on Assessment Center Guidelines, 1989). For example, besides an explanation of the AC dimensions and exercises, assessors received practice and feedback in the processes of observing, recording, classifying, integrating and reporting assessee behaviour.
Assessment centre design and procedure
The data originated from ACs organized within a 3-year time span. These ACs shared many common components. First, a job analysis was conducted to determine the speci c dimensions that should be measured by the ACs. Secondly, each AC consisted of three elements, namely simulation exercises, various cognitive ability measures, and a nal interview. Depending on the target job and organization, at least two simulation exercises were chosen from the six generic exercises available, i.e. in-basket (IB), planning exercise (PL), presentation (PR), role-play (RP), fact nding (FF), and group discussion with assigned roles (GD). Descriptions of these exercises are available from the authors. Prior to participating in the AC, candidates had already passed two selection hurdles (i.e. resumé and initial background interview). Thirdly, all ACs lasted for one day. Finally, the same rating procedure was followed across all ACs. Assessors observed the candidates' performances in the exercises and were expected to take behavioural notes of their observations. Consistent with AC practice, diVerent assessors observed diVerent assessees across exercises. Assessors had the opportunity to provide dimensional ratings per exercise. After the cognitive ability tests, simulation exercises, and interview (in this order), assessors met to discuss the available information and to agree upon a nal employment recommendation (i.e. an overall assessment rating). A detailed report of the candidate's strengths and weaknesses (in behavioural terms) supplemented this recommendation.
Measures Personality d escriptors.
The handwritten notes of the assessors were scrutinized for non-behavioural descriptions (Gaugler & Thornton, 1989) . All personality descriptive adjectives were systematically selected, including both evaluative positive and negative descriptors.
Parallel to Van Dam's study (1998), we used Hofstee et al.'s (1992) Abridged Big Five Circumplex model as a framework to classify the personality descriptive adjectives. The AB5C model describes 10 circumplexes by opposing each of the Big Five factors against one another. Circumplexes are further partitioned into 12 segments by inserting additional factors at angles of 308 and 608 to the base factors. Principal component analysis of self-and peer ratings on personality descriptive adjectives demonstrates that the majority of the trait adjectives have considerable (primary and secondary) loadings on two of the Big Five. The AB5C taxonomy classi es 1203 Dutch personality descriptive adjectives according to their primary and secondary loadings on two out of the ve dimensions. The adjectives were taken from Brokken's (1978) personality descriptive adjective list, culled from the Van Daele's dictionary. The position of an adjective within the FFM framework is thus empirically derived, and is not subject to a judgmental process. The 12 segments of each circumplex are labelled as combinations of the two circumplex factors. The clockwise order for the Extraversion-Neuroticism circumplex, starting at the top, is as follows:
A similar partitioning can be described for the remaining circumplexes formed by pairwise combinations of Big Five dimensions. Van Dam (1998) extended Brokken's list with adjectives spontaneously recorded in employment interviews. In this study a small group of raters well familiar with AB5C assigned these additional adjectives a position in the AB5C factor space on the basis of consensual judgement. If an adjective was not included in Brokken's or Van Dam's list, we looked up synonyms in Van Daele's synonym dictionary. Accordingly, these adjectives were allocated to the AB5C position of their synonym traits included in the former lists.
Pro le scores. After classi cation of the personality descriptors according to the AB5C taxonomy, we used a method developed by A. A. J. Hendriks and W. K. B. Hofstee (unpublished) to compute a pro le per candidate across exercises. These pro les consisted of ve scores, one for each Big Five factor. When the AB5C taxonomy (Hotstee et al., 1992) indicated that a personality description had a primary loading on a Big Five factor, a score of + 200 or 2 200 (depending on the sign of the loading) was assigned to this Big Five factor. When the personality description had a secondary loading on a Big Five factor, a score of + 100 or 2 100 was assigned. Given the unobtrusive, selective and unreliable nature of free descriptors (Mervielde & De Fruyt, 2001 ), we aggregated trait descriptors across exercises and assessors to compute pro le scores for each candidate. The pro les resulted from summing the scores per Big Five factor and dividing them by the number of personality descriptions used for the assessee across exercises and assessors. For example, suppose that the personality descriptions in the assessors' written notes were the following (Dutch translation and AB5C classi cation in parentheses): rm ('stevig'; primary loading = IV + , secondary loading = II + ), comfortable ('rustig'; I 2 , II + ), and charming ('charmant'; I + , III + ). The personality pro le of this assessee was then computed as follows: Score on Factor I (Extraversion) = 0 ( 2 200 for a primary loading for 'comfortable' and + 200 for a primary loading for 'charming'); Factor II (Agreeableness) = 200 (secondary loadings for ' rm' and 'comfortable'); Factor III (Conscientiousness) = 100 (secondary loading for 'charming'), Factor IV (Emotional Stability) = 200 (primary loading for ' rm'), and Factor V (Openness) = no score because descriptions had no substantial loadings on this factor. After summing these scores per Big Five factor and dividing them by the number of personality descriptions used (i.e. 3), the pro le is Extraversion = 0, Agreeableness = 66.67, Conscientiousness = 33.33, Emotional Stability = 66.67, and Openness = no score.
Final employment recommend ation. The employment recommendation was rated on a 6-point rating scale ranging from 1 ('very low probability of high job performance') to 6 ('very high probability of high job performance').
Results
Distribution of descriptors in the AB5C trait taxonomy
A list of 3549 trait adjectives was compiled from the written assessor notes, containing 644 diVerent traits. It was possible to locate 437 descriptors (68%) in the AB5C taxonomy via our three-step classi cation procedure: 1 (1) 69.10% of these adjectives were included in Brokken's list; (2) 16.25% could be retrieved from Van Dam's taxonomy; and (3) 14.65% could be linked to AB5C because a synonym adjective, that was included in Brokken's or Van Dam's trait descriptive lexicon, could be culled from the Van Daele's synonym dictionary. Some adjectives occurred frequently in assessor notes. About one third of all the adjectives used pertained to the same 15 trait terms. An overview of these 15 most popular adjectives is enclosed in the Appendix.
Our rst objective was to assess the location of the personality descriptors in the AB5C taxonomy and, accordingly, determine whether the descriptors covered all FFM domains. Table 1 describes the distribution of traits enclosed in assessor notes according to their primary (positive or negative) loading according to the AB5C taxonomy. In general, the notes of assessors as a group refer to all FFM domains, with each FFM category (combining positive and negative references) attracting at least 15% of trait descriptors. Assessors as a group most often recorded personality descriptors pertaining to Emotional Stability (about 31%), followed by Conscientiousness (about 21%) and Openness to Experience (18%). Agreeableness (about 15%) and Extraversion (about 14%) adjectives were least frequently mentioned. With the exception of Conscientiousness, the percentage of terms marking positive and negative poles was well balanced for each Big Five factor. This was especially true for Extraversion and Openness.
Distribution of d escriptors across assessors and exercises
With respect to our second objective we did not expect trait adjectives to vary according to assessor. Table 2 shows that, in particular, the use of Conscientiousness and Emotional Stability references diVered across assessors. However, for the other trait categories no large diVerences were apparent as diVerential usage seldom exceeded 5%.
Because AC exercises are designed to elicit information from assessees on diVerent aspects of the target job, we expected that, across exercises, traits marking diVerent FFM factors would be mentioned. The distribution of the traits across the six exercises is presented in size and degrees of freedom being exactly the same. Consistent with our expectation, inspection of Table 3 also shows larger diVerences across the exercises in terms of the total number of (redundant) descriptors referring to the FFM categories. For example, the group discussion distinguished itself from the other exercises by a large percentage of (positive and negative) Extraversion traits. The in-basket, in turn, was characterized by a large percentage of positive Conscientiousness markers. Emotional Stability traits were most commonly recorded in exercises in which candidates performed under a considerable amount of stress (e.g. presentation). Note also that the relatively large proportion of positive and the absence of negative Agreeableness terms for the planning exercise should be interpreted with caution, because only a small number of adjectives was retrieved.
Valid ity of descriptors
As a third objective, we investigated the validity of the trait descriptors to predict the nal employment recommendation. Note that validity does not refer here to correlations with job performance but to correlations between the pro le scores and the hiring recommendations. Considering the selective and unreliable nature of N a refers to the number of trait adjectives recorded by a speci c assessor. N b refers to the number of candidates assesed by a speci c assessor. N b shows that some assessors rated more candidates than other assessors. This explains why assessors diVer greatly in the number of trait adjectives recorded (N a ). The percentages in the body of the table were computed on the basis of N a .
free descriptors (Mervielde & De Fruyt, 2001 ), we aggregated trait descriptors across exercises and assessors to compute pro le scores for each candidate. Aggregation across exercises has the advantage of providing a better coverage of the full spectrum of the FFM, whereas aggregation across assessors enhances reliability. The descriptive statistics of the pro le scores and the employment recommendation are displayed in Table 4 , together with their intercorrelations. High positive pro le scores indicate that assessors use many positive descriptors. In line with the aforementioned ndings, this was most strikingly illustrated by the mean Conscientiousness score. The large standard deviations for all dimensions suggest that candidates were described with adjectives covering both positive and negative poles of the FFM dimensions. Because correlations among Big Five pro le scores were small to moderate, they were used as relatively independent predictors of the nal employment recommendation in a stepwise multiple regression analysis. Openness, Extraversion, and Conscientiousness (in this order) all signi cantly added to the prediction of the employment recommendation (F(3,219) = 8.80; p < .001). The standardized b coeYcients for the predictors were .18, .17, .16, respectively. The three trait scores combined explained about 11% of the criterion variance, with an adjusted R 2 of .10. Note. N a refers to the number of trait adjectives elicited by a speci c exercise. N b refers to the number of candidates assessed in a speci c exercise. N b shows that some exercises were more frequently used than others. This explains why exercises diVer greatly in the number of trait adjectives recorded (N a ). The percentages in the body of the table were computed on the basis of N a . GD=Group discussion, IB =In-basket, PR =Presentation, RP =Role-play, FF=Fact nding, PL =Planning exercise.
Discussion
The present study contributes to previous AC research by its focus on a considerable proportion of assessor notes that is usually considered as error. To our knowledge, this study is the rst to systematically examine the nature of the personality descriptors spontaneously used by assessors. The position of these trait terms in a personality taxonomy is described and their relationship to the nal employment recommendation is investigated. The design further enables examining whether the nature of the descriptors varies across multiple assessors and diVerent AC exercises. A rst conclusion is that the notes of assessors as a group refer to all FFM domains, with each FFM category (combining positive and negative references) attracting at least 15% of trait descriptors. Personality descriptors pertaining to Emotional Stability are most frequently mentioned across exercises, followed by descriptors referring to Conscientiousness and Openness to Experience. Agreeableness and Extraversion adjectives were least frequently written down. About 68% of all trait references found in assessors' notes could be retrieved via our three-step AB5C classi cation procedure, suggesting that the FFM traits are salient dimensions in AC exercises. The results extend Van Dam's (1998) ndings regarding employment interviews, demonstrating that interviewers most frequently use Extraversion and Agreeableness descriptors. Hence, the employment interview and the AC emphasize a particular subset of the Big Five. Interviews are interpersonal situations that tend to elicit Agreeableness and Extraversion type behaviour, whereas ACs seem to cover the remaining domains of the FFM factor space.
If we compare the distribution of personality descriptors across the FFM categories found in this applied setting to the AB5C distribution, as represented in the language domain (Hofstee et al., 1992) , assessors as a group use more positive personality descriptors, especially Conscientiousness and Emotional Stability terms. They also note considerably fewer terms marking the negative poles of Agreeableness and Conscientiousness. This nding is rather surprising, especially because ACs are developed as evaluative procedures. One explanation for the preponderance of positive descriptions may be that the AC exercises used in this study did not enable the observation of poor performance on the Big Five factors. However, the large standard deviations of the Big Five pro le scores suggest that candidates are described using adjectives covering both positive and negative poles of the FFM dimensions. As well as a possible positive rating bias, range restriction may also explain the dominance of positive over negative descriptors. The AC candidates in this study had already passed two selection hurdles (i.e. resumé and initial background interview) prior to the AC exercises. Consequently, the free trait descriptors might re ect this restricted range in behaviour. Such a pre-selected candidate group is generally the rule rather than the exception in AC practice, because of the high costs involved. A second conclusion is that (some exceptions notwithstanding) there are no wide discrepancies among assessors in the use of personality descriptors, suggesting that they rely on a relatively common language domain to portray candidates. Each assessor refers to all FFM categories across candidates and diVerences across assessors do not usually exceed 5%. This alignment of assessors might stem from the comprehensive assessor training and the fact that assessors had been working together in the consultancy agency. Alternatively, there is evidence that lay persons, such as parents, also spontaneously refer to four or ve of the Big Five categories when asked to freely describe the characteristics of their children (Mervielde, 1999; Mervielde & De Fruyt, 2001 ). Mervielde's research suggests a natural languagebased explanation rather than speci c training processes to account for these similar patterns. The aforementioned conclusions for diVerences among assessors are restricted to assessment across candidates. The present design does not permit the systematic evaluation of assessor diVerences with respect to the same candidate. Such diVerences may exist, but should be the subject of new research, preferably with a well-balanced design with candidates participating in the same set of exercises and observed by the same group of assessors.
Thirdly, this study has demonstrated diVerences between AC exercises in terms of the personality adjectives noted. This observation ts nicely with the results of research by Highhouse and Harris (1993) . They asked experienced assessors to depict the ideal assessee in AC exercises in terms of performance constructs (e.g. generates enthusiasm, asks questions, etc.) and found that assessors perceived the various exercises to be generally unrelated. Research on the construct validity of AC ratings (see Lievens, 1998 , for a review) has also revealed that the exercise constitutes a main source of variation in AC ratings. This has led researchers to conclude that ACs do not measure the constructs (i.e. managerial traits) they are purported to measure. Lack of construct-related evidence is then derived from multitrait-multimethod analyses showing that ratings of diVerent dimensions within a single exercise correlate more highly than ratings of the same dimension across exercises. In light of this construct validity puzzle, it is encouraging that in the present study the relative distribution of the trait descriptors in the respective AC exercises is interpretable and conforms to general beliefs about what speci c AC exercises are supposed to measure (Thornton, 1992, pp. 68-78) . For instance, the in-basket exercise most frequently elicits positive Conscientiousness descriptors, whereas the group discussion is characterized by a large percentage of positive and negative Extraversion markers. The presentation exercise, however, particularly generates Emotional Stability trait descriptors. The implication of these ndings is that when AC practitioners want to measure a broad range of personality aspects, they have to include multiple exercises in the AC. However, the inclusion of many exercises is quite expensive and the exercises need to be relevant for the target job. On the basis of the distribution of trait adjective across exercises, inclusion of the group discussion (Extraversion), the role-play or presentation (Emotional Stability and Agreeableness), and the in-basket (Conscientiousness and Openness) seems to be the most eYcient choice in terms of FFM coverage.
The fourth conclusion is that the personality descriptors are valid predictors of the nal employment recommendation. Speci cally, Openness of Experience, Extraversion, and Conscientiousness signi cantly contribute to the prediction of the employment recommendation and explain about 11% of its variance. Although the percentage of explained variance is not impressive, it is not trivial and is certainly worth our attention for several reasons. First, the written notes of assessors cannot be considered as an optimal assessment tool for the FFM. Assessors mention only a few descriptors per candidate per exercise, with the pro le aggregation across exercises and assessors leading to more robust estimates for each FFM dimension per candidate. However, the reliability and the validity of these estimates are critically dependent on the number of descriptors per candidate across exercise. In the present study, this number of descriptors is usually limited. Secondly, besides the AC exercises, the selection procedure included cognitive ability measures and an interview. Hence, the facts from the AC exercises constitute only one source of information upon which the employment recommendation is based. Thirdly, when information from the exercises is reported in the integrative meeting, AC practices prescribe that this is done in behavioural rather than in trait terms. Finally, not only are the predictors aVected by range restriction, but also the criterion measure (i.e. employment recommendation), showing a skewed distribution because more than 70% of the candidates are classi ed as suitable for the job under consideration.
The ndings that traits aVect employability recommendations corroborate evidence provided by Dunn et al. (1995) and Mervielde (1999a) , suggesting that FFM traits are related to employability (see also Ones & Viswesvaran, 1999) . The nding that descriptors referring to Openness, Extraversion, and Conscientiousness are related to nal selection recommendations, also bears some similarity to the correlations reported between overall AC ratings and personality questionnaires. For example, Scholz and Schuler's (1993) meta-analysis showed that the overall AC rating correlated .43 with intelligence, .23 with dominance, .30 with achievement motivation, .31 with social competence, and .26 with self-con dence. Recently, Furnham et al. (1997) reported that Conscientiousness and Extraversion correlated most strongly with assessor ratings.
The limitations of this study are mainly related to the generalizability of the ndings and the limited data available for analysis. Generalizability is hampered by including data from only one consultancy agency and from six assessors. On the positive side our results are based on notes about a large number of assessees (403), applying for a diversity of jobs and performing in six diVerent AC exercises. It was only possible to relate the Big Five pro le scores to the nal employment recommendation because this was the only information (together with the handwritten assessor notes) that was systematically archived by the consultancy agency. Because this study has established that assessor personality descriptors contain valid information, future research may relate the descriptors (in the form of pro le scores) to (AC) dimension ratings, overall assessment ratings, self-ratings on a personality inventory, and eventually, to future job performance ratings.
In sum, we believe that the present study opens up a new research agenda both for AC investigators and for developers. The most intriguing question is whether these classi ed descriptors demonstrate incremental validity over AC dimensions or trait ratings obtained via personality questionnaires. The answer to this question is crucial to judge the implications of this study. If incremental validity over and above AC dimensions and/or personality assessment was demonstrated, than it is worthy the eVort to systematically examine and integrate these spontaneous descriptors into the nal employment recommendation. One might even consider adapting AC instructions to include trait inferences in addition to behaviour observations. At present, however, no such evidence is available although the present study has demonstrated that a systematic investigation of free assessor notes contributes to a better understanding of trait use in AC exercises.
